Psychometric functions were obtained for the interaural conditions NoSo and NoS•r in both forward and backward masking using masks of different durations. In addition, data were collected for the Sm, S•r, and So conditions without an external mask. The slope parameter k and the signal level required for 76% correct detection were compu,tcd with a least-squares technique. The results were that both temporal masking and temporal masking-level differences (MLDs) increased monotonically with longer mask durations. This mask-duration effect was more pronounced for forward masking than for backward masking. Without an external mask, the signal was about 3 dB more detectable in the So configuration than in the S•r configuration, and it was about 4 dB more detectable in the S•r configuration than in the Sm configuration. The psychomctric functions were generally steeper for the NoS•r condition than for the NoSo condition in forward masking, but not in backward masking. They were also steeper for the S•r condition than for either the Sm or So conditions without an external mask. The temporal properties of a typical detection model consisting of a filter centered at the stimulus frequency followed by a rectifier and a final "leaky" integrator were found to explain much of existent temporal masking data. Signal:500 Hz, 8 ms½c; interstimulus interval: •-10 msec; mask: wide-band noise; method: two-interval forced choice. 
INTRODUCTION
Auditory masking is defined as the obscuring of one sound designated "signal" by another designated "masker" or "mask." The mask can occur just before, during, or soon after the signal: The first condition is called "forward masking," the second is called "simultaneous masking," and the third is called "backward masking." The term "temporal masking" refers to the first and third conditions where signal and mask do not overlap in time.
Masking is greatest when signal and mask are simultaneous, and it is reduced by the introduction of temporal disparity. Temporal masking is generally greater with short-duration signals, brief interstimulus interra!s, and intense masks whose spectra overlap that of the signal. Both forward and backward masking are thought to be the resu!t of time-dependent neural processes.
The explanations of temporal masking currently found in the literature rely on (1) adaptation, (2) integration, and (3) sharpening. All assume that the neural response to a sound lasts longer than the stimulus that caused it. Explanations based on adaptation state simply that recently stimulated cells are not as sensitive as rested cells. Explanations based on integration suggest that the mediating response requires a certain time to build up following stimulus onset and to decay following stimulus offset, such that successive responses are "smeared" into one another. Explanations based on sharpening propose that the stronger neural response to the mask actively inhibits that to a temporally adjacent signal. It is often suggested that forward masking is primarily the result of adaptation and that backward masking is mainly caused by sharpening or "edge effects." While integration has proven a very viable assumption in contemporary models of simultaneous masking (Jeffress, 1964 (Jeffress, , 1967 (Jeffress, , 1968 ; Green and Swets, 1966) this concept has not been seriously considered for existent temporal masking data. An underlying integrarive process would require forward and backward masking to show basically similar psychophysical effects, yet investigators have emphasized the differences between their results for the two forms of temporal masking (e.g., Elliott, 1964 Elliott, , 1971 Wilson, 1970; Wilson and Carhart, 1971 ). The current theoretical position is that forward masking, simultaneous masking, and backward masking are each largely the result of different neural processes. The present report does not concur with that position. It is submitted that these three forms of masking are similar in origin and interpretable in terms of standard integrarive models of hearing. This contention receives some support from the results of this study which examines temporal masking and temporal masking-level differences in respect to mask duration.
A. Temporal masking and mask duration
The relationship between forward masking and mask duration has been studied by several investigators.
L{ischer and Zwislocki (1947 Zwislocki ( , 1949 found no differences in forward masking with mask durations from 400 msec to 2 sec, but they assumed that masking fell off rather sharply with mask durations less than 250 msec. They used a 200-Hz tonal mask, a 120-msec interval, and a 50 /•sec pulse signal. Gardner (1947) mentions unpublished work that found forward masking to decrease with mask durations less than 2 sec. Harris (1950) found no differences in forward masking with mask durations from 100 msec to 10 sec; examining the range below 100 msec, Kelsey and Rawnsley (1953) found less masking with mask durations shorter than 50 msec. Both studies employed a 1000-Hz mask at several intensity levels• a 20-msec interval, and a 20-msec 1000-Hz signal. Zwislocki et al. (1959) reported forward masking to be a U-shaped function of mask duration. They also used a 1000-Hz tone for both signal and mask, but these stimuli apparently over- The relationship between backward masking and mask duration has been the subject of only a single study. Elliott (1964) reported no differences in backward masking produced by masks with durations of 25, 50, and 100 msec.
She used a 5-msec 1000-Hz tone for the signal and wide-band noise for the masks with intervals ranging from 1 to 100 msec.
In summary, the preceding studies present a somewhat confused picture of mask duration effects. In forward masking, the Harris group report increased masking with mask durations up to 50 msec and no effect thereafter; using virtually .identical stimuli, the Zwislocki group finds increased masking with mask durations up to 1 sec and possibly beyond. The latter study also produced U-shaped functions in some instances to further confound the issue. In another parallel set of experiments, Elliott reports only a small effect of mask duration dependent on a host of other variables, while a replication by Zwicker and Fastl finds a significant increase of masking with mask duration up to 200 msec for all conditions. In backward masking, Elliott obtains no mask-duration effects whatso- 
B. Temporal masking-level differences
In the experiments previously cited, signal and mask were presented monotically (NmSm). Deatherage and Evans (1969) found a substantial "release from temporal masking" when the mask was diotically added to the other ear (NoSm). While binaural masking-level differences (MLD's) were well known in simultaneous masking (for review see Green and Henning, 1969 Table I lists the levels necessary to achieve 76% correct detections for each condition, the group means, and the differ- Jeffress (1967, 1968, 1970 ) presents a model of monaural hearing consisting of an inittal filter centered at the stimulus frequency followed by a rectifier and a final "leaky" integrator. Higher-level processes monitor the resultant running average of that integrator to determine the existence of any signal--the ratio of signal-plus-noise to noise-alone response provides the crucial variable for detection. A binaural extension of this model would simply entail two such channels, the assumption that phase information is preserved in each, and a detection homunculus capable of cross-correlational analysis to detect interaural differences of level and time (Jefftess, 1948 (Jefftess, , 1956 (Jefftess, , 1972 .
The "leaky" integrator of this hearing analog has been described as a "postdetection filter," but it is just as appropriate to label the bandpass filter as a "predetection integrator."
The conceptualization of successive integrators proves significant for temporal masking as well as other temporal phenomena. Serial integrations yield a result somewhat different from that of a single integrator. 
IV. CONCLUSIONS
The major finding of this experiment is that both temporal masking and temporal MLD's increase monotonically with longer mask durations. This mask-duration effect is more pronounced for forward masking than for backward masking.
The Jeffress (1967 Jeffress ( , 1968 Jeffress ( , 1970 A second finding is that a short 500-Hz signal without external masking is about 3 dB more detectable in the So configuration than in the S,r configuration. It is also about 4 dB more detectable in the S,r configuration• than in the Sm configuration. 
